
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world byJSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.istor.org/participate-istor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



TRANSACTIONS 

O F T H E 
American Philosophical Society. 

fiECT. IV. 

MEDICAL PAPERS. 



J.n Analyfis of the Chalybiate Waters ef Bristol, in 
Pennfyhania \ in two Letters from Dr. John De Nor- 
MANuiE, of Brijiol, addreffed to Dr. Thomas Bond, one of 
tke Vice Prejidems of the American Philofophical Society, held 
4tt Philadelphia ; and by him communicated to the faid Society. 

LETTER 1. 

Brijiol, in Pennfyhania, September lo, 1768. 

Dear Sir, 

ON feeing amongft the many ufeful purpofes of inftituting 
the American Philofophical Society, that of commiini- 
cacing to the public new methods of curing and preventing 
difeafes, is defervedly included ; I take the liberty of re- 
quefting you to prefentmy moft refpedtful compliments to the 
V'orthy Members of it, and beg their favourable acceptance of 
the inciofed Analyfis of theBriftol Mineral Water, and of an 
account of the means whereby a village, long unhealthy, has 
been rendered remarkably healthy. 

Q,q 2 To 
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To the American Philosophical Society, held at 
Philadelphia, is'c. 

TH E great improvements the laft and the prefent age 
have made in the healing art, the encouragement given 
to the ftudy of Phyfic by the eltablifhment ot medical fchools 
in North America, and elpecially in your city, where the 
fevcral branches of medicine are regularly taught, muft afford 
the molt fenfible pleafure to every humane difpofition, and 
prove an encouragement to all who are mterefted in the health 
of' their fellow creatures, to exert themfeives in purfuing every 
difcovery which may tend to the relief of the fick, or the rein- 
ftatement of an impaired conftitution. 

From thefe confiderations, I have undertaken to try the 
following experiments upon the Chalybeate Waters of Briftol, 
in Pennsylvania, with a view to difcover their consents, as u 
guide to the further inveftigation of their virtues and ufes •, 
and particularly, their application in the cure of difeaies. For 
although it muft be confeffed, that a chemical analyfis is, in 
fome meafure, an uncertain teftof the medical virtues of any 
compound ; and that the qualities of its conltituent parts, 
when feparated, may not only differ from, but are Ibmetimes 
oppofite to, thole of the mixture •, yet when we want the tefti- 
mony of experience, a chemical analyfis is the beft means of 
invsitigating the truth, and difcovering the virtues of the 
compound. 

Thus, if from the following experiments it Ihall be found 
that the waters of Briftol, are impregnated with the principles 
of thofe of Bath or Spa, it will be no forced conclufion to fay, 
ihey may be beneficial in cafes fimilar to thefe that have been 
happily cured by the lacier. 

Experiment I. A fmall portion of white oak bark, infufed 
in the waters, induced anin-jmediate change from tranfparency 
to a dark (iurple colour, which it retained 24 hours, without 
depoficing any fediment. 

IT. Some 
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n. Some of the fame water, after being made hot, or 
expofed for a tew hours to the open air, in a great meafure loft 
its irony tafte, and received no other colour than a common 
tinfture from the white oak bark. 

III. One drop of ftrong oil of vitriol, in two ounces of the 
water, produced no fenfible alteration ; and the water after 
ftandingfome t'me continued tranfparent, without depofiting 
any okerifh or other fediment to the (ides or bottom. 

IV. Ol. Tart. pr. deliq. dropt in fome of the fame water, 
induced a change in the colour, rendering it fomewhat yellow ; 
and in time precipitated to the bottom ot the cup a fine gold 
coloured oker. 

V. Sixteen ounces avoirdupois, carefully evaporated to a 
drynefs in a China bowl in B. M. left one grain ot a yellowifli 
brown powder of the tafte of tart, tartariz. 

VI. Linen, moiftened with the fcum floating on the top of 
the fpring, is tinged with a ftrong iron mold. 

VII. This water in weight is exaflly the fame as that of 
rain water. 

From thefe few experiments, it is fufficiently evident that 
this water, in its natural ftate, contains a large portion of iron 
dlflTolved in pure water by means ot an acid, which acid is ex- 
tremely volatile, and probably of the vitriolic kind •, principles 
fimilar to thofeof the much celebratt^d waters of the German 
Spa, with which they likewife agree in the efiVdts which imme- 
diately follow upon drinking them ; fuch as quickening the 
pulfe, exciting an agreeable warmth in the ftomach, promot.ng 
the appetite, and occafioning a flow of fpirits, and a greater 
.deo-rce of chearfulnefs. 

Hence we may juftly conclude, that like thofe they will 
be very beneficial in all that numerous train of difeafes, which 
arile from a debilited and relaxed ftate of the folid parts of the 
human body, brought on by living in warm climates, immo- 
derate 
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tkrate evacuations, &c. fuch as hypochondrical complaintj, 
melancholy, lofs of appetite, and indigeftion, with habitual 
ficknefs and pains of the ftomach and bowels, and all their 
unhappy confequences ; rickets, lamenefs, and fome paralitic 
complaints ; and that they will likewife prove powerful deob- 
ftruents and alteratives, opening obftrudtions, and difcharo-ino- 
what is obnoxious by the feveral emunftories. 

Nor indeed are thele virtues attributed to them from con- 
jefture and analogy only ; but, in fome meafure, from the 
teftimony of fadl and experience. For although it would not 
be very eafy, till the waters become more generally known, to 
colled any number of accurate and well atteftcd cafes, yet, 
from the ftridteft enquiry from perfons who have fpent their 
lives, near thefe fprings, it is certain they have, for a long time, 
been remarkable for their falutary effedls, ftrengthening the 
ftomach, reftoring loft appetite, &c. And that numbers have 
left the place perfeftly cured of difeafes which, for many years, 
had eluded the moft'powerful remedies. 

But as Briftol was formerly an unhealthy place, and pre- 
judices againft it may Hill remain in the minds oi numbers of 
perfons, who otherwife would be willing to try the benefits of 
thefe waters, it may not be improper to aflign the caufes why 
it was then fo, and how from their removal, it is now become 
an exceeding healthy ipat. 

The town of Briftol is lituate on a high dry bank, with the 
river Delaware to the eaftward and fouihward. There is a 
quantity of low ground to thefouthward and wettward, which, 
in its natural ftate, was overflowed by every fpring tide ; to 
the northweft there is a large pond of water, which, when filled 
by the winter's rain, overflowed the neighbouring hollowclavey 
ground, and there remained ftagnant, until exhaled by the fuc- 
ceeding warmer feafons, which was feldom before the middle 
of autumn V at which time agues, remitting, intermitting, and 
continued fevers, and indeed every fpccies of autumnal dil- 
orders, prevailed, not only amongft ftrangers, but even the 
inhabitants. This continued to be the cafe until the owners of 
the low marfhy grounds, to the fouthward and weftward of the 

town. 
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tov^n, embanked and improved them; and a few public fpirited 
inhabitants employed perfons to cut ditches to drain off the fu- 
perfluous water, as it flowed out of the pond. After thefe im- 
provements, the place became healthy j the inhabitants were 
no longer particularly fubjed to fevers of any kind, and, for 
feveral years paft, have enjoyed as much health, as any people 
in any partoi America, 



LETTER II. 
S I R, 

SOME months ago, in a Letter to you (communicated 
to the Public by the Philofophical Society) I gave you a 
fliort analyfis of the Briftol Chalybiate Waters. 

I HAVE fince had opportunities of profecuting that fubjedb 
farther, by a number of additional experiments, which, to- 
gether with the hiftories of feveral cafes, that have occurred 
in my attendance here, will more clearly afcertain the contents 
of thefe waters, and determine the effe(fts which may be ex* 
pefted from their ufe, in the cure of difeafes. 

I THEREFORE take the liberty to tranfmit you the following 
account, which I flatter myfeif, will be favourably received as 
an ufeful fupplement to my former Letter. 

The experiments I related to you in my laft, tended chiefly 
tofhew that thefe waters owed their chief impregnation to iron 
kept in folution, by means of an acid, which I judged to be of 
the vitriolic kind. 

Those which I am now to communicate to you confirm this 
opinion, and at the fame time difcover fome other principles, 
in their compofuion, with which I was before unacquainted, 
and which probably increafe their medical virtues. 

Experiment \. Upon the addition of Sp. Sal. Arom. to the 
water a flight effervefcence enfued, and upon flanding about 
an hour, a light yellow matter was feparated and floated on 
the top of the liquor. 

II. From 
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II. From a mixture of lime water, the fame feparation was 
made, but fell to the bottom of the liquor. 

III. Powdbr'd chalk added to the water produced the fame 
feparation, but not in fo fhort a time, as in the preceeding 
experiments. 

IV. The refiduum, after. a flight calcination, was fl:rongly 
attrafted by the Magnet. 

V. A SOLUTION of crude Sail. Ammon. being mixed with 
the water, was fucceeded by the fame appearance as the addi- 
tion of lime-water. 

VI. The refiduum after evaporation in Bain, Mar. before 
calcination,difcovered to the taftea confiderabie portion of Salt, 
which left a coldnefs on the tongue, and when feperated by 
folution, filtration and evaporation, appeared of the colour of 
fait of amber, and Ihott into right angled cryftals, which 
through a microfcope appeared beautifully feathered ; and 
from every experiment was found perfedly neutral. 

VII. Silver immerfed for fome time in the water acquired 
a<flight yellow colour. 

Vn. The refiduum thrown on a red hot iron fparkled very 
much, and emitted a fulphureous fmell, what remained on 
the iron had not the leaft perceptible tafteof fait. 

IX. The warers, and the folution of the cryftalized fait, 
changed fyrup of violets, to a fine light green. 

The firft four of thefe experiments, in which the waters were 
decompofed as well by a volatile alkali, as by lime water, and 
an abforbent earth, and the refiduum (after a flight calcination) 
being attraded by the Magnet, evidently prove that they are 
impregnated v/ith a confiderabie portion of iron. 

The fifth experiment (in which a decompofition takes place 
by means of a double eleAive attradioHy fliews that the acid 

in 
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in thefe waters, has a ftronger affinity with alkalies, than tliat 
which is the bafis of Sal. Ammoniac, (which is the marine 
acid,) and muft be either the nitrous or vitriolic. And from 
a dccompofition taking place, on the addition of common 
nitre with the Chalybiate Waters, in about the fame time as 
when left expofed in the open air, we may rationally conclude 
the acid to be of the vitriolic kind. 

The fixth experiment (hews that there is a fmall portion of 
neutral falts in thcfe waters, which from the coldnefs with 
which they effeft the tongue, and the appearance of the 
cryftals, are probably of the ammoniacal kind. 

The feventh and eighth experiments together with the 
imell of the bath and the confiderable fsetor which the waters 
acquire when kept for any rime, evidently (hew that they con- 
tain a third principle, which is fulphur. This indeed (as well 
as the fait) is in a fmall quantity, yet it may contribute fome- 
what to the medicinal virtues of thefe Springs. 

The ninth experiment feems to prove them to tend rather 
to an alkaline natu-e, but as this was in a very trifling degree, 
it may be accounted for from the efcape of the acid which is ex- 
treamly volatile. 

These experiments compared with thofe I have already 
communicated to you fufficiently difcover the conftituent 
parts of thefe Waters. 

From fome other experiments I find they inftantly lather 
■with foap, are fomewhat lighter than common water, that they 
no ways coagulate milk, even when boiled with it, and that 
when mixed with an equal quantity of it, they prevent in fome 
Tneafure its acefcency -, from the firft and fecond of which 
fads, we may naturally fuppofe them more powerfully deob- 
ilruent, and from the two laft we may draw this ufeful corol- 
lary, that they may not only be ufed with fafety along with a 
milk diet, but that they realy in a chemical fenfe prevent the ill 
confequences which often attend fuch a diet in a weak ftomach. 
From this circumftance their efficacy muft be in many cafes 
creatly increafed. 

R T When 
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When drank, they a<5t as a quick diuretic, always in- 
creafing the quantity of urine. They generally at firft drink- 
ing prove cathartic, always tinge the excrements black, and 
fometimes, f ro n the ftate ot the ftomach prove emetic. They 
exhilarate the fpirits, and in iome inftances produce a mo- 
mentary intoxication. They communicate an, immediate vi- 
gor and ftrengrh to the whd!e conllitution, as is evident to 
many patients, v^ho with fatigue walk to the wells ; but in 
returning home, are not fenfibie of any wearinefs or languor. 

They promote digeftion, ftrengthen the ftomach, and create 
an appetite. Thefe are their conllant and immediate etfeds 
in almoft every ftate of the body, from which one might rea- 
Ibnably conclude, that they would be highly beneficial in ma- 
ny difeafes. But as the beft teft of their utility are faifts, I 
fhall feledt fome few out of thofe cafes, which this feafon has 
already aflforded me. 

Cafe ift. W. A A LABOURING man, of a fallow dufky 
complexion, who for twelve years paft, had been affliftcd 
with phegadcnic ulcers in his legs, and for the laft eight years 
a fchirrous liver and fpleen, for which the moft powerful de- 
obftruent, aperient, and alterative medicines had been pre- 
fcribed without effedt, was employed in finking the Bath, and 
digging drains, to carry off the wafte water for ten days, 
during which time he was generally up to his knees in mud, 
ochre, and water. In that time the ulcers on his legs intirely 
healed up, withoutthe ufe of any kind of medicine or drefling, 
except a piece of linen cloth over the fores. He was then re- 
tained as bath keeper, in which ftation his bufinefs led him into 
the bath feveral times every day •, and in eight weeks (during 
which time he conftantly drank the Waters) the diforder in 
his liver and fpleen gradually gave way ; and at this time, with- 
out the ufe of any medicine, he has perfectly recovered his 
health and complexion. To him the waters at firft proved 
gently purgative, and afterwards diuretic. 

2(i W. W. Aged about nineteen years, for two years paft 
had been afflided with violent rheumatic complaints, to fuch a 
degree that at the time of his coming ro the Bath it was with 

difficulty 
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difficulty he could raife himfelf when feated, and the mufcles pt 
his neck were (0 rigid and contradted that he could not move 
his head ; he found lenfible benefit from the firft ufe of the 
Bath, and by continuing it for about fe^-en weeks, perfcdiy 
recovered his health, and the ufe of his limbs. 

3</. L. M. Had for near two years been afRided with a 
weaknefs at his llomach, inability m ihe organs of digertion to 
perform their office, and at times a general lafTuude and weari- 
nefs over every pare of his body, brought on by too violent 
exercife. Upon drinking and bathing a fhort time, he re- 
ceived very fenfible benefir, all his complaints ccafed, and he 
gained a much better appetite than he had ever experienced 
while laboring under his diforder. 

4.th. Mrs. H. For five years had been afflided with a vio- 
lent cough, attended with pain in her bread and ahedlic fever, 
which never had abated from the ufe of medicine. By drink- 
ing and bathing for four weeks, flie perfeflly recovered her 
health without any medicine, and returned home with a very 
good appetite. 

£tb. Mifs R. For. two years paft had been fubjeft to pains 
in her ftomach and head, obftruftions in her liver, flight 
cough, perpetually feverifli, with lofs of appetite, and reftlefs 
nights, for which a variety of medicines had ineffedually been 
ufed, they only affbrding a temporary relief. In this ftatc (he 
came to the Wells, in fo low a condition that flie could not 
walk the length of a ftreet but with the greateft difficulty. At 
firft flie daily rode to the Bath, but after ufing it for fome time, 
fo far recovered, that flie could walk without any inconve- 
nience, and after ftaying about five weeks, returned home 
very hearty, had a good appetite, and rertcd well, 

6th. J. F. For the laft five months fubjeft to an incefl*ant 
cough, the efft(5t of a violent cold, came to the Wells and 
drank the waters for ten days, in which time his cough by de- 
grees abated, and he returned home perfeftly cured. 

yth. 
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•jth. Mrs. K. Had complaints (imilar to thofe mentioned 
in the cafe of Mifs R, but attended with frequent acrid, black 
ftoolsy which afforded no relief from her complaints. She 
drank the waters, and went into the bath for five weeks, in 
which time (he recovered her complexion and flelh, and a 
much better ftate of health, than fhe had enjoyed for a num- 
ber of years. 

Zth Mifs H. About five weeks before fhe was brought to 
the bath, was feized with fpafmodic contradtions in her left 
arm, apatalitic complaint over all thefame fide,. her fpeech was 
much affefled, one fide of her mouth drawn up, and flie had 
hardly any power over one hand and foot, from which the i>eft 
adapted medicines and the ufe of a common cold bath had af- 
forded no relief. Immediately on ufing the Chalybiate bath, 
herfpafms began to abate, and foon left her. Sheftill remains 
at Bath, has perfcvflly recovered her fpeech, and at this time, 
without the ftrifteft examination, you cannot difcover the leaft 
remains of her diforder -, fhe can now work with her needle, 
and drefs herfelf as ui'ual. She took feme tew nervous flimulat- 
ing medicines during the time of bathing. 

^th. Mr. D. Who had been for fome years conftantly fub- 
jefl to a nervous cholic, which rendered his life a burthen to 
him, came to Briftol, and, after ufing the bath and drinking 
the Waters for two weeks, left the place pertcftly cured with- 
out the ufe of any other medicine. 

loth. Mrs. — For the laft twelve years of her life was 
fubjedt to obftruftions in her liver, attended with an almotl- 
conftant menftruation, lofsof appetite, Oedemacous fwelling in 
her legs and feet, and difturbed and reftlefs nights. At the foli- 
citation of her friends, fhe came toBriflol wiih a conflitucion 
almoft wore down, and with a prepolTcflion that her cafe did not 
admit of any relief. After a fhort time bathing, and drinking 
the waters, the fwelling in her feet and legs abated, her appe- 
tite and Qeep returned, the diforder in her liver, and every 
other complaint abated, her colour returned, and he now en- 
joys a much better ftate of health than fhe had experienced for a 
number of years, with the plcafing profpedb of a perfedl recovery. 

From. 
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From thefe cafes, as well as from the fenfible efFefts upon 
firft drinking thefe waters, it is evident that they are a fafe and 
adiveChalybiate, exerting the inoft powerful efieds upon the 
human conftitution, and agreeing with the moft delicate fub- 
jefts i and that they are faiely and fuccefsfully drank in many 
cafes where the common and ufual preparations of iron are at- 
tended with dangerous confequencesj which perhaps may be 
owing to the extream lubtlety and minutenefs of its parts, and 
the interpofition of fo large a quantity of pure water j or it may 
pcffibly depend on the nature of the mixture, which cannot 
eafily be imitated by any artificial preparation. 

In particular, thefe cafes teach us, that the moft happy effefts 
are to be expected from thefe waters in old and obftinate ul- 
cers, which they quickly and readily difpo/ to heal. That 
they penetrate the moft remote and minute velTels of the body, 
prove powerful deobftruents, and remove the moft obftinate 
of difeafes, glandulous obftrudtions, even after they had refitted 
the moft powerful medicines. And hence they ma)- prove highly 
beneficial in ftrumous and fcrofulous cafes of children, in 
jaundice, and other obftrudllons of the liver, fpleen, and my- 
fenteric glands, which lay the foundation for fo many and fuch 
obftinate chronicle comp'a nts ; as alfo in cafes of obftrufted ca- 
tamenia, and where, from relaxation, the flow is too abundant. 

They likewife, as appears from the cafes of W. W. and L. 
M. cure moft obftinate rheumatifrns, and that languor and un- 
eafinefs which often arife from too violent exercile, and which, 
are nearly allied to the rheumatifm. 

And however prejudices may operate againft the ufe of Cha- 
lybiate waters in difordcrs of the lungs, nothing is more certain 
than that thefe 1 am now treating of, have afforded effedlual 
relict' in violent coughs, even where they have been of long 
ftanding, and when attended with hedic complaints ; as is e- 
cvidnt from the cafes of Mrs. H. Mils R. ^nAJ. F. which 
laft was the only cafe in which drinking the waters without 
bathing compleated the cure. Nor indeed is this doftrine of 
the ufe of Chalybiate waters in pulmonary and hedtic com- 
plaints intirely new. Morton prcfcribes them in the Phthifis 

Pulmonalis, 
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Pulmonalis, in which he does not ftand fingle. And there 
have been inftances of confiderable relict afforded by them even 
in the laft ftages of a confumption. Some reftriftions and cau- 
tions are certainly neceflary in their ufe, but they would be too 
tedious to mention here, and muft be left to the judgement 
bf the phyfician. 

In nervous diibrders arifingfrom relaxation, one would na- 
turally expcd from them the happicft effeds, and in fad they 
have been found very effeftual in palfies and nervous cholicks, 
as in the cafes ofMifs H. and Mr, D. In fhorr, thefe waters, 
in every difeafe which arifes from that fruitful fource of com- 
plaints, a relaxed and weakened ftate of the folids, may with 
great propriety and truth be termed fpecific; but in no cafes 
have their good efFeds been more evident or remarkable, than 
in a depraved and debilitated ftate of the organs of digeftion, 
arifing from inadivity, and a fedentary life, from continuing 
too long in warm climates, or from exceffive and free living-, 
here the remedy is immediately applied to the feat of the dif- 
eafe, and of confequence muft produce the moft immediate ef- 
feds, nor indeed has there been one inftance, in which, if pro- 
perly perfevered in, they have failed of affording relief. 

Every particular hereafferted is confirmed by experiments 
that have been carefully made, and by many cafes, from which 
thefe few are feleded, and in the ftating of which the public 
may reft aflured, that the moft fcrupulous fidelity has been 
obierved, by 

Dear Sir, 

Tours, i^t, 

OH. 6tb, i-jSg. JOHN DE NORMJNDIE. 

7o Dodor Thomas Bond. 



